The necessary of buiding the searching system being able to support users expressing their searching by natural language queries is very important and opens the researching direction with many potential. It combines the traditional methods of information retrieval and the researching of Question Answering (QA). In this paper, we introduce a searching system built by us for searching courses on the Vietnam OpenCourseWare Program (VOCW). It can be considered as the first tool to be able to perform the user's Vietnamese questions. The experiment results are rather good when we evaluate this system on the precision and the run-time of answering the Vietnamese questions.
Introduction
The necessary of buiding the searching system being able to support users expressing their searching by natural language queries is very important and opens the researching direction with many potential. It combines the traditional methods of information retrieval and the researching of Question Answering (QA).
Several searching engineering systems with supporting English language in e-library based on the natural language query processing were built by our previous publications [1] , [2] , [3] , [4] , [5] , [6] , [7] , [8] . In the continued researches, we aimed to developing a document searching system base on answering to the user's Vietnamese questions.
In this paper, we introduce a searching system built by us for searching courses on the Vietnam OpenCourseWare Program 1 (VOCW). It can be considered as the first tool be able to perform the user's Vietnamese questions. The experiment results are rather good when we evaluate this system on the precision and the run-time of answering the Vietnamese questions. 1 http://vocw.edu.vn/
System Architecture
The system model is represented in the Fig. 1 , including the main components as follow:
-The extracting component: extracting the data in the metadata pages of VOCW. -The ontology-based knowledge (VOCW ontology) for storing VOCW data. -The parsing component: analyzing the syntactic of Vietnamese question and returning the parse tree and generating tree. The generating tree will be the input of the generating query. It operates on the set of the defined syntactic rules for analyzing Vietnamese question. -The generating component: generating SPARQL [17] query for the querying component. -The querying component: inserting, updateting and querying them to the VOCW ontology.
On this system model, the system processes as follow: -When the user inputs the Vietnamese question, the parsing component will analyze its syntax. We defined the set of EBNF syntactic rules before. If user's question syntactic isn't belong to this set, the system returns that this question isn't analyzed (no syntactic exactly) and then stop program. By contrast, it returns the parser tree and the generating tree. The generating component will use the generating tree for creating SPARQL query. This question will be syntactically parsed and then will output the parse tree and generating tree as follow: The SPARQL query is created from the generating tree: 
Ontology Model
Ontology is built from the common terminologies containing concepts (terms), properties, definitions of its and relationships of its, including constraints. It supplies the possibility of the semantic representation and reasoning support A statement is a triple (resource-property-value) for defining the property of the resource. "Resource" is considered as an object, a thing we want to speak. Example, Resource: authors, books, publishers, places, people, hotels…, URL, URI. "Property" is a kind of the particular resource, describing relations between resouces, for example, "written by", "age", "title"… And "value" can be a reaource or literal First, we build the semantic model between the object classes. Then, each statement is a triple, where resource and value are instances of classes. In case of many statements: the example of the semantic net representing relations between "Writer", "Book", "Year" and "Publisher": 6 The RDF/RDFS layers for "A write B book" and "B book is written by A" sentences Terminology (resource, property, value) is organized, built and defined in hierarchy favourable to defining semantics exactly.
In the model above, we could add new properties from the existed properties (SWRL [14, 15] ) write(author,book) isWrittenBy(book,author)
The vocwqa component carries out adding new data by SPARQL query language. Then, it checks the consitence by Pellet [16] và does inferences by Jess [15] 
Generating Ontology Query
We consider single Vietnamese questions. It could contain one or many conjunctions "và" (and) or "hoặc" (or). We have: -the resources and property: Author, Name.
-the question word: who.
-the value: Toan, Van.
This case is resolved with the nested SPARQL form. Because each node of the mapping tree could be root node of other subtree, the mapping syntactic tree could represent nested query in order to participate in SPARQL generating process.
We see that this case has the general form as follow: -Set the resources, property and question word: A i .
-Set the value: x i . The general form:
Each question has only a component of word (terminology) questioned with a lot of the specific data by the linking-word "và" (and) or "hoặc" (or). Other components could be questioned at most a specific datum 
Experiments
Base on the model system in Fig. 1 , we developed the searching system with the specific characteristics for VOCW. It is evaluated according to the testing method that the track QA@INEX (Question Answering of INEX forum) used. We created the list of experiment questions and evaluated them manually by checking the answer appropriating to the question or not. According to this method, we didn't consider the satisfaction of the answer for the question. Thus, we only consider the "acceptability" of the answer for the question.
We developed the standard test suite including 40 Vietnamese questions corresponding with 40 syntactic rules, respectively. In addition, we collected more 91 questions (the random test collection) from users. We ran them on the computer with the configuration:
- With the above results and evaluation methods, the system is rather well.
Conclusions
We built the model, deployed the system for VOCW in reality. It is experimented and evaluated. And the results are rather good as the above observation. However, there are the first results in this application domain. The processing on the complex Vietnamese is a big challenging, so no real system in nowadays can solve it.
We concentrate on the research on the stronger syntactic parser for Vietnamese. The most important we need to extend the semantic model for the query and the methods and technologies for processing the semantic model in order to understanding by the computer.
